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doi:10.1016/j.ejvs.2011.04.011Abstract Objective: This study aims to describe the endovascular management of
abdominal-aortic- or common-iliac-artery injuries after lumbar-spine surgery.
Methods: Patients treated for abdominal-aortic- or common-iliac-artery injuries after lumbar-
spine surgery during a 13-year period were identified from an endovascular database, providing
prospective information on techniques and outcome. The corresponding patient records and
radiographic reports were analysed retrospectively.
Results: Seven patients were treated with acute (n Z 3) or subacute (n Z 4) injuries of the
common iliac artery (n Z 6) or abdominal aorta (n Z 1) after lumbar-spine surgery. Vascular
injuries included arterial lacerations (n Z 3), arteriovenous fistulas (n Z 2) and pseudo-
aneurysms (n Z 2). The mean age of the patients was 51.7 years (30e60 years), 71.4% were
women. These lesions were repaired by transluminal placement of stent grafts: Passager
(nZ 3), Viabahn (nZ 1), Wallgraft (nZ 1), Ze´nith (nZ 1) and Advanta V12 (nZ 1). Exclusion
of the injury was achieved in all cases. Mortality was nil. There were no procedure-related
complications. During a median follow-up of 8.7 years (range 0.3e13 years), all stent grafts
remained patent.
Conclusions: Sealing of common iliac artery or abdominal aortic lesions as a complication of
lumbar-disc surgery with a stent graft is effective and is suggested as an excellent alternative
to open surgery for iatrogenic great-vessel injuries, particularly in critical conditions.
ª 2011 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.Intervertebral-disc surgery is a frequently performed and
typically safe procedure. The anatomic relationship
between the lumbar discs and the anterior-abdominaleducation questions on this pape
ervice de Chirurgie Vasculaire et
467 832 602; fax: þ33 467 338 55
tmail.com (L. Canaud).
ty for Vascular Surgery. Publishevasculature provides a potential for life-threatening
complications when the anterior longitudinal ligament is
penetrated during a retroperitoneal surgical approach.r, please go to www.vasculareducation.com and click on ‘CME’
Thoracique, Hoˆpital A de Villeneuve, 191 av Doyen Gaston Giraud,
8.
d by Elsevier Ltd. All rights reserved.
168 L. Canaud et al.Iatrogenic vascular injury is an unusual (0.02e0.06%),1
but feared, complication of lumbar-disc surgery. Surgical
repair of vascular injuries may be successful, but requires
a major procedure. Surgery is associated with high
mortality (up to 65%),2 especially when performed in an
emergency setting in haemodynamically unstable patients.
Endovascular procedures might offer a less invasive
alternative to treat these injuries with a lower rate of
mortality and morbidity.
The aim of this study is to review our experience with
the endovascular treatment of vascular injuries after
lumbar-spine surgery and to evaluate the long-term results
of this approach.Materials and Methods
Between September 1997 and August 2010, patients with
abdominal-aortic- or common-iliac-artery injuries after
lumbar-spine surgery were identified from an endovascular
database, providing prospective information on techniques
and outcome.
In haemodynamically unstable patients and when
vascular injury is clinically suspected, an intra-operative
angiography was performed without additional preopera-
tive evaluation. In haemodynamically stable patients,
preoperative computed tomography (CT) scan and duplex
Doppler evaluation were always performed to confirm the
injury and delineate the anatomy of the lesion.
All procedures were performed in the operating room.
Femoral access was established: percutaneously or after
surgical exposure of the femoral artery. An angiogram was
performed to confirm the location and type of the injury.
Wire access across the lesion was obtained. Once in good
position across the lesion, the stent graft was deployed.
Intravenous heparin (50 units kg1) was routinely adminis-
tered before stent-graft deployment.Figure 1 Angiogram showing large a false aneurysm of the leA control angiography was performed to confirm appro-
priate position of the stent graft and exclusion of the
arterial injury.
Long-term anti-platelet therapy (clopidogrel
75 mg day1) was prescribed. Follow-up surveillance was
performed with CT scan at 1 week and duplex Doppler
evaluation after 1 month and annually thereafter.Results
From September 1997 to August 2010, seven patients were
treated for abdominal-aortic- or iliac-artery injuries after
lumbar-spine surgery. They included five women and two
men (mean age 51.7  12.1 years, range 30e60 years).
Lumbar spinal surgery was performed for L4eL5 disc herni-
ation in six cases and lumbar spinal stenosis in one case.
All patients were symptomatic. Three patients devel-
oped signs of hypovolaemic shock immediately following
discectomy and were emergently treated for abdominal-
aortic- (n Z 1) or common-iliac-artery lacerations (n Z 2)
confirmed by an intra-operative angiography. In the four
remaining cases, duplex Doppler evaluation and contrast-
enhanced CT scan performed for onset of lumbar pain
(n Z 2) and/or leg oedema (n Z 2) demonstrated two
pseudo-aneurysms and two arteriovenous fistulas (Fig. 1).
The injuries involved the common iliac vessels in six
cases: left common iliac artery, four; and right common
iliac artery, two.
Theses lesions were repaired by transluminal placement
of stent grafts: Passager (Boston Scientific, Natick, MA,
USA) in three cases, Viabahn (W.L Gore & Associates,
Flagstaff, AZ, USA) in one case, Wallgraft (Boston Scientific,
Natick, MA, USA) in one case, Zenith (Cook Inc., Bloo-
mington, IN, USA) and Advanta V12 (Atrium Medical. Inc.,
USA) in one case. The mean diameter of the implanted
stent graft was 10.6  2 mm (range 9e16 mm) and theft common iliac artery before and after stent-graft repair.
Endovascular Repair of Aorto-iliac Artery Injuries after Lumbar-spine Surgery 169mean stent-graft length was 46.3  8.5 mm (range
38e60 mm).
Exclusion of the injury was achieved in all cases. Mortality
was nil. There were no procedure-related complications.
During a median 8.7 years’ follow-up (range 0.3e13 years),
all stent grafts remained patent (Fig. 2).
Discussion
Vascular complications associated with lumbar surgery are
rare. Reported incidence is 1e5 per 10,000 surgeries
(0.02e0.06%)3 and is probably underestimated with regard
to the number of lumbar-disc operations because clinical
manifestations are highly variable, resulting in misdiagnosis.
Intra-abdominal vascular damage has been most
frequently reported in L4e5 disc surgery.4,5 The common iliac
arteries, which are immediately anterior to the L4/5 lumbar-
disc space, are the most commonly injured vessels (right
common iliac artery 43%; left common iliac artery 29%). Other
reported vascular injuries have included the aorta, the infe-
rior vena cava, iliac veins and branches of the iliac vessels.
Szolar6 summarised risk factors for vascular injury during
lumbardiscectomyaspre-existing degenerativedisc surgery,
retroperitoneal inflammatory processes leading to adhesion
between the vessels and the disc, aggressive discectomy,
possibly increased intra-abdominal pressure that may force
vessels against or close to the disc and revision discectomy.
Depending on the type of vascular trauma, the injury may
be immediately recognised or remain undetected for years.
Arterial lacerations usually present immediately, and repre-
sent 30% of vascular injuries.7 However, the prone position in
which the patients are operated on may confer a degree of
vascular compression during surgery, and, as such, mayFigure 2 CT scan showing large a false aneurysm of the infratemporarily tamponade any vascular tears. Therefore, a high
index of suspicion is required in the postoperative period.
Pseudo-aneurysms, accounting for 67% of arterial lesions,1
can arise due to localised arterial-wall disruption that may
lead to delayed haemorrhage and/or thrombosis. The aneu-
rysms can grow large and compress adjacent organs, leading
to abdominal pain, leg oedema and hydronephrosis. Arte-
riovenous fistula may be formed immediately, if the lacera-
tion includes both arterial and venous tear. Haemorrhage
evacuates via the venous defect leading to small or absent
trauma bleeding or retroperitoneal haematoma. Hypoten-
sion may also be absent due to the fact that no blood leaves
the vascular compartment and, therefore, the fistula may
remain unrecognised for a long time. Jarstfer5 reported that
arteriovenous fistula symptoms appeared at 24 h (9%), 24 h to
1 year (70%) and after 1 year (21%). Over 30 years, Brewster
et al.8 reported 20 aorto-iliac arteriovenous fistulas, but only
four developed after lumbar-disc surgery. Holosystolic
murmur over the abdomen or lower back was noted in 80% of
patients, congestive heart failure in 35% and leg oedema in
40%. This variable presentation contributes to a delay in
diagnosis. Almost 25% of arteriovenous fistulas are diagnosed
1 year or later after the initial surgery.5
If vascular injury is suspected and the patient condition
allows, CT scan is the first-line investigation, as it will
identify the cause, the location and extent of bleeding that
has occurred. It may also allow differentiation between
arterial and venous injury as well as determining whether
active bleeding is still present. However, angiography has
the advantage of providing definitive arterial anatomy and
allows immediate endovascular therapy, if feasible.
In the literature, the importance of early diagnosis and
urgent surgical intervention in patients with early-onsetrenal abdominal aorta before and after stent-graft repair.
170 L. Canaud et al.injuries is emphasised.5 Surgery is associated with high
mortality and morbidity rates, especially when performed
in an emergency setting in haemodynamically unstable
patients. Mortality from vascular injury following disc
surgery has been variably reported to occur in 15e61% of
patients.4 The highest mortality results from vascular
lacerations that necessitate emergent repair. Repair of
chronic fistulas is better tolerated, but is still associated
with high mortality rates of 5e10%.1
In an effort to avoid the morbidity and mortality asso-
ciated with an open approach to traumatic arterial injuries
and arteriovenous fistulas, the focus has shifted to endo-
vascular techniques. In 1995, Zajko et al.9 reported the first
endovascular repair of a right common iliac artery to infe-
rior vena cava fistula. Larger series10 of all-cause arterio-
venous fistulas repaired with stent grafts emphasise the
high success rate and low morbidity and mortality related
to this approach. Our review of the literature identified 20
patients with vascular injuries after discectomy that wereTable 1 Summary of Patients in the Current Literature CIA: co
rysm, R IIA: right internal iliac artery.
Author and Year Patient
Age (y)/
Sex
Disk
Level
Injury
McCarter et al., 199611 64/M L4e5 L CIAdL CIV
Allgayer et al., 199612 55/M L5eS1 L CIAdL CIV
Brunkwall et al., 199613 58/F L5eS1 L CIAdL CIV
Lee et al., 200014 23/M L5eS1 R CIAdR CIV
Hong et al., 200015 24/F L4e5 R CIA PA
Ventura et al., 200216 51/F L5eS1 R CIAdR CIV
Hart et al., 200317 41/F R CIAdR CIV
Kwon et al., 200318 35/M
23/M
27/M
17/M
L CIA PA
R CIAdR CIV
L CIAdL CIV
R CIAdR CIV
R CIA lacerat
Bierdrager et al., 200419 57/F L4e5
O’Brien et al., 200720 33/M L5eS1 R CIAdR CIV
Du¨z et al., 200821 36/M L4eL5 R CIAdR CIV
Akpinar et al., 200922 36/M L4eL5 L CIAdL CIV
and PA
Geraghty et al., 200923 38/M L4eL5 R CIAdR CIV
Wu et al., 200924 56/M L4eL5 R CIAdR CIV
Kiguchi et al., 201025 48/M
56/F
L5eS1
L5eS1
R IIA PA
R CIAdR CIV
Sarmiento et al., 201026 48/M R CIAdR CIV
and PAinitially repaired with endovascular stent grafts (Table 1).
These included 12 arteriovenous fistulas, four arteriovenous
fistulas with associated pseudo-aneurysms, two pseudo-
aneurysms, and one laceration.11e26 These cases all
involved the iliac arteries, after surgery at the L4e5 and
L5eS1 disc levels. All but one patient had a delayed
presentation, most often with symptoms of heart failure.
An array of homemade and manufactured devices was used.
Only one case required subsequent surgery as a result of
deployment malfunction. All other patients had docu-
mented closure of their fistulas with subsequent resolution
of symptoms. Morbidity from the endovascular procedure
was minimal. Our experience with the management of
traumatic arterial lesions after lumbar-disc surgery
demonstrated that the endovascular approach is an effec-
tive and reliable method. Furthermore, stent-graft place-
ment is associated with a lower mortality rate when
compared with open surgical procedures. In addition, our
long-term follow-up demonstrates that these proceduresmmon iliac artery, CIV: common iliac vein, PA: pseudo-aneu-
Device Results/
Complications
fistula Cragg Endopro System Resolution/none
fistula Cragg Endopro System Resolution/none
fistula Handmade covered stent Resolution/none
fistula Handmade covered stent Resolution/none
Passager stent-graft
(Boston Scientific)
Resolution/none
fistula AneuRX (Medtronics,
Minneapolis, Minnesota)
Resolution/none
fistula Covered Wallstent
(Boston Scientific,
Galway, Ireland)
Resolution/none
fistula
and PA
and PA
ion
Not specified Resolution (n # 3),
surgical conversion
for deployment
failure (n # 1)
Jostent (Jomed,
Helsingborg, Sweden)
Resolution/none
fistula Not specified Resolution/none
fistula Hemobahn (W.L. Gore &
Associates, Inc. Flagstaff,
Arizona, USA)
Resolution/none
fistula Fluency (Bard Peripheral
Vascular Inc., Tempe,
Arizona, USA)
Resolution/none
fistula Covered Wallstent (Boston
Scientific, Galway,
Ireland)
Resolution/none
fistula Hemobahn (W.L. Gore &
Associates, Inc. Flagstaff,
Arizona, USA)
Resolution/none
fistula
iCAST (Atrium, Hudson,
NA, USA)
Resolution/none
fistula Bifurcated Gore Excluder,
Flagstaff, Az, USA)
Resolution/none
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should be considered as first-line treatment of artery
injuries after lumbar-spine surgery. Iliac arteries are often
tortuous. A flexible stent graft is therefore required. The
Viabahn is a flexible stent graft and seems to be the most
suitable in case of tortuous arteries. The Passager is less
flexible and was used in the early part of our experience.
Some teams have reported the use of the contralateral limb
of the Excluder endovascular bifurcated graft (W.L.Gore &
Associates, Flagstaff, AZ, USA)27 or of the contralateral
limb of the Anaconda endovascular bifurcated graft (Vas-
cutek, Terumo Ltd., Scotland).28
The major limitation of this study was the relatively
small sample size of patients treated. However, to our
knowledge, this is the largest experience with long-term
follow-up reported from one centre to date.Conclusion
Sealing of arterial lesions as a complication of lumbar-disc
surgery with a stent graft is simple and is suggested as an
excellent alternative to open surgery for iatrogenic great-
vessel injuries, particularly in critical conditions. Further-
more, stent-graft placement for repair of abdominal-aortic- or
iliac-artery injuries after lumbar-spine surgery has excellent
long-term outcomes.
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